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Ratings

1 Ratings

1.1 Thermal handling ratings

Symbol | Description Min. Max. Unit Notes
Tsta Storage temperature -55 150 °C 1
TspR Solder temperature, lead-free — 260 °C 2

—

Determined according to JEDEC Standard JESD22-A103, High Temperature Storage Life.
2. Determined according to IPC/JEDEC Standard J-STD-020, Moisture/Reflow Sensitivity Classification for Nonhermetic

Solid State Surface Mount Devices.

1.2 Moisture handling ratings

Symbol | Description Min. Max. Unit Notes

MSL Moisture sensitivity level — 3 — 1

1. Determined according to IPC/JEDEC Standard J-STD-020, Moisture/Reflow Sensitivity Classification for Nonhermetic
Solid State Surface Mount Devices.

1.3 ESD handling ratings

Symbol | Description Min. Max. Unit Notes
Vusm Electrostatic discharge voltage, human body model -2000 +2000 \ 1
Veom Electrostatic discharge voltage, charged-device -500 +500 \ 2

model
AT Latch-up current at ambient temperature of 105°C -100 +100 mA 3

1. Determined according to JEDEC Standard JESD22-A114, Electrostatic Discharge (ESD) Sensitivity Testing Human
Body Model (HBM,).

2. Determined according to JEDEC Standard JESD22-C101, Field-Induced Charged-Device Model Test Method for
Electrostatic-Discharge-Withstand Thresholds of Microelectronic Components.

3. Determined according to JEDEC Standard JESD78, I/C Latch-Up Test.

1.4 Voltage and current operating ratings
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General

3. All analog pins are internally clamped to Vgg and Vpp through ESD protection diodes. If V|y is less than Va0 min OF
greater than Vao_max, @ current limiting resistor is required. The negative DC injection current limiting resistor is
calculated as R=(Vaio_min-Vin)/Ilicaiol. The positive injection current limiting resistor is calculated as R=(Vin-Vaio_max)/|
licaiol- Select the larger of these two calculated resistances if the pin is exposed to positive and negative injection
currents.

4. Open drain outputs must be pulled to VDD.

2.2.2 LVD and POR operating requirements
Table 2. Vpp supply LVD and POR operating requirements

Symbol | Description Min. Typ. Max. Unit Notes
VpoR Falling VDD POR detect voltage 0.8 1.1 1.5 \
Vivon | Falling low-voltage detect threshold — high 2.48 2.56 2.64 \Y,
range (LVDV=01)
Low-voltage warning thresholds — high range 1
Vivwin  Level 1 falling (LVWV=00) 2.62 2.70 2.78 \Y
Vivwen * Level 2 falling (LVWV=01) 2.72 2.80 2.88 \Y
VivwaH  Level 3 falling (LVWV=10) 2.82 2.90 2.98 \Y
VivwaH  Level 4 falling (LVWV=11) 2.92 3.00 3.08 Vv
Vuysy | Low-voltage inhibit reset/recover hysteresis — — 80 — mV
high range
VivoL |Falling low-voltage detect threshold — low 1.54 1.60 1.66 \
range (LVDV=00)
Low-voltage warning thresholds — low range 1
Vivwir * Level 1 falling (LVWV=00) 1.74 1.80 1.86 Vv
VivwaL * Level 2 falling (LVWV=01) 1.84 1.90 1.96 Vv
VivwaL * Level 3 falling (LVWV=10) 1.94 2.00 2.06 \
VivwaL * Level 4 falling (LVWV=11) 2.04 2.10 2.16 Vv
Vuyse |Low-voltage inhibit reset/recover hysteresis — — 60 — mV
low range
Veg Bandgap voltage reference 0.97 1.00 1.03 \
tLpo Internal low power oscillator period — factory 900 1000 1100 us
trimmed

1. Rising threshold is the sum of falling threshold and hysteresis voltage

Table 3. VBAT power operating requirements

Symbol | Description Min. Typ. Max. Unit Notes
Vpor_vear | Falling VBAT supply POR detect voltage 0.8 1.1 1.5 \Y,
8 Kinetis K22F Sub-Family Data Sheet, Rev4, 11/2014.
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General
2.2.3 Voltage and current operating behaviors
Table 4. Voltage and current operating behaviors
Symbol | Description Min. Typ Max. Unit Notes
Vou Output high voltage — high drive strength
e 27V<Vpp=s36V,lgy=-8mA Vpp — 0.5 — — \Y
e 171V< VDD <27V, IOH =-3mA VDD -0.5 — — \
Output high voltage — low drive strength
e 27V <=Vpp=3.6V,loy=-2mA Vpp — 0.5 — — \"
e 171V < VDD <27V, IOH =-0.6mA VDD -0.5 — — \
louT Output high current total for all ports — — 100 mA
VoL Output low voltage — high drive strength 1
e 27V <=Vpp<s3.6V,lo.=9mA — — 0.5 \
e 171V< VDD <27V, |o|_ =3mA — — 0.5 \
Output low voltage — low drive strength
e 27V <=Vpp=s36V, g =2mA — — 0.5 \"
* 1.71V<Vpp<27V,lg.=0.6mA — — 0.5 Vv
loLt Output low current total for all ports — — 100 mA
linD Input leakage current, digital pins 23
* Ves=Vins V)L
¢ All digital pins . 0.002 0.5 uA
* Vin=Vpp
* All digital pins except PTD7 — 0.002 0.5 pHA
s PTD7 — 0.004 1 pA
linD Input leakage current, digital pins 2
* ViL<ViN<Vpp
* Voo =36V — 18 26 bA
* Vop=3.0V — 12 19 A
° VDD =25V _ 8 13 HA
° VDD =17V _ 3 6 IJA
linD Input leakage current, digital pins
° VDD<VIN<5-5V _ 1 50 pA
loz Hi-Z (off-state) leakage current (per pin) — — 0.25 A
Rpy Internal pullup resistors 20 35 50 kQ
Rpp Internal pulldown resistors 20 35 50 kQ
1. Open drain outputs must be pulled to Vpp.
2. Measured at VDD=3.6V
3. Internal pull-up/pull-down resistors disabled.
4. Measured at Vpp supply voltage = Vpp min and Vinput = Vgg
Kinetis K22F Sub-Family Data Sheet, Rev4, 11/2014. 9
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Table 6. Power consumption operating behaviors (continued)
Symbol | Description Min. Typ. Max. Unit Notes
e @1.8V
e @3.0V
Ipb_run | Run mode current — all peripheral clocks 3,4
enabled, code executing from flash
. @18V — 46.36 50.1 mA
© @sov — 46.31 49.9 mA
© @25C — 57.4 — mA
e @ 125°C
Iop_wair | Wait mode high frequency current at 3.0 V —all — 18.2 — mA 2
peripheral clocks disabled
Ipo_warr | Wait mode reduced frequency current at 3.0 V — 7.2 — mA 5
— all peripheral clocks disabled
Ibp_vipr | Very-low-power run mode current at 3.0 V — all — 1.21 — mA 6
peripheral clocks disabled
Ibp_vipr | Very-low-power run mode current at 3.0 V — all — 1.88 — mA 7
peripheral clocks enabled
Ipp_vipw |Very-low-power wait mode current at 3.0 V — all — 0.80 — mA 8
peripheral clocks disabled
Ipp_stop |Stop mode current at 3.0 V
e @ —40to 25°C — 0.528 2.25 mA
* @70°C — 1.6 8 mA
* @ 105°C — 5.2 20 mA
Ipp_vips |Very-low-power stop mode current at 3.0 V
e @ —40to 25°C — 78 700 A
e @70°C — 498 2400 A
e @ 105°C — 1300 3600 A
Ipp_LLs |Low leakage stop mode current at 3.0 V
* @ —40to 25°C — 51 15 A
e @70°C — 28 80 pA
e @ 105°C — 124 300 A
Ipp_viiss | Very low-leakage stop mode 3 current at 3.0 V
e @ —40to 25°C — 3.1 7.5 A
. @70°C — 145 45 A
e @ 105°C — 63.5 195 A
Ipp_viise |Very low-leakage stop mode 2 current at 3.0 V
e @ —40to 25°C — 2.0 5 A
— 6.9 32 A
Table continues on the next page...
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Table 6. Power consumption operating behaviors (continued)
Symbol | Description Min. Typ. Max. Unit Notes
* @70°C — 30 112 HA
e @ 105°C
Ibp_viist | Very low-leakage stop mode 1 current at 3.0 V
* @ —40t025°C — 1.25 2.1 HA
. @ 70°C — 6.5 18.5 A
e @ 105°C — 37 108 pA
Ipbp_viLso |Very low-leakage stop mode O current at 3.0 V
with POR detect circuit enabled
« @ —40 10 25°C — 0.745 1.65 HA
. @ 70°C — 6.03 18 A
. @ 105°C — 37 108 A
Ipbp_viLso |Very low-leakage stop mode O current at 3.0 V
with POR detect circuit disabled
« @ —40 to 25°C — 0.268 1.25 HA
. @ 70°C — 3.7 15 A
. @ 105°C — 22.9 95 A
Iop_veaT |Average current with RTC and 32kHz disabled
at3.0V
* @-401025°C — 0.19 0.22 uA
T @rc — 0.49 0.64 bA
" @105°C — 2.2 3.2 uA
Iob_veaT |Average current when CPU is not accessing 9
RTC registers
e @1.8V
* @-401025°C — 0.68 0.8 uA
T eroc — 1.2 1.56 HA
" @105°C — 36 5.3 bA
* @3.0V
* @-401025°C — 0.81 0.96 uA
© @70°C — 1.45 1.89 LA
© @105°C — 4.3 6.33 LA

1. The analog supply current is the sum of the active or disabled current for each of the analog modules on the device. See
each module's specification for its supply current.

2. 120 MHz core and system clock, 60 MHz bus 40 Mhz and FlexBus clock, and 24 MHz flash clock. MCG configured for
PEE mode. All peripheral clocks disabled.

3. 120 MHz core and system clock, 60 MHz bus and FlexBus clock, and 24 MHz flash clock. MCG configured for PEE
mode. All peripheral clocks enabled.

4. Max values are measured with CPU executing DSP instructions.

12 Kinetis K22F Sub-Family Data Sheet, Rev4, 11/2014.
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The reported emission level is the value of the maximum measured emission, rounded up to the next whole number,
from among the measured orientations in each frequency range.

2. VDD =33V, TA =25 °C, fOSC =12 MHz (crystal), fsys =96 MHz, fBUS = 48MHz

3. Specified according to Annex D of IEC Standard 61967-2, Measurement of Radiated Emissions—TEM Cell and
Wideband TEM Cell Method

2.2.7 Designing with radiated emissions in mind

To find application notes that provide guidance on designing your system to minimize
interference from radiated emissions:

1. Go to www.freescale.com.

2. Perform a keyword search for “EMC design.”

2.2.8 Capacitance attributes
Table 8. Capacitance attributes

Symbol Description Min. Max. Unit
Cin A Input capacitance: analog pins — 7 pF
CinD Input capacitance: digital pins — 7 pF

2.3 Switching specifications

2.3.1 Device clock specifications
Table 9. Device clock specifications

Symbol | Description | Min. | Max. Unit Notes
Normal run mode
fsvys System and core clock — 120 MHz
fsys_use System and core clock when Full Speed USB in 20 — MHz
operation
feus Bus clock — 60 MHz
FB_CLK FlexBus clock — 50 MHz
frLASH Flash clock — 25 MHz
fLPTMR LPTMR clock — 25 MHz
VLPR mode'

fsvys System and core clock — 4 MHz
feus Bus clock — 4 MHz

Table continues on the next page...
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General

Table 10. General switching specifications

Symbol | Description Min. Max. Unit Notes
e 1.71<Vpp <27V — 12 ns
e 27<Vpp<3.6V — 6 ns
¢ Slew enabled
e 1.71<Vpp<c2.7V — 36 ns
e 27<\Vpp<3.6V — 24 ns

1. This is the minimum pulse width that is guaranteed to pass through the pin synchronization circuitry. Shorter pulses
may or may not be recognized. In Stop, VLPS, LLS, and VLLSx modes, the synchronizer is bypassed so shorter
pulses can be recognized in that case.

2. The greater synchronous and asynchronous timing must be met.

3. This is the minimum pulse width that is guaranteed to be recognized as a pin interrupt request in Stop, VLPS, LLS,
and VLLSx modes.

4. 75 pF load

5. 15 pF load

2.4 Thermal specifications

2.4.1 Thermal operating requirements
Table 11. Thermal operating requirements

Symbol Description Min. Max. Unit
Ty Die junction temperature -40 125 °C
Ta Ambient temperature -40 105 °C

2.4.2 Thermal attributes

Board type Symbol Description 80 LQFP Unit Notes
Single-layer (1s) | Rgya Thermal 50 °C/W 1
resistance,
junction to

ambient (natural
convection)

Four-layer (2s2p) | Rgja Thermal 35 °C/W 1
resistance,
junction to
ambient (natural
convection)

Table continues on the next page...
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Peripheral operating requirements and behaviors

Table 15. MCG specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
2197 x f_res
High range (DRS=11) — 95.98 — MHz
2929 x fy_res
Jeye_fi | FLL period jitter — 180 — ps
hd fDCO =48 MHz - -
o fDCO =98 MHz 150
ti_acquire |FLL target frequency acquisition time — — 1 ms 7
PLL
fuco VCO operating frequency 48.0 — 120 MHz
lon PLL operating current . 1060 . uA 8

e PLL @ 96 MHz (foscfhij =8 MHZ, prLref
=2 MHz, VDIV multiplier = 48)

lon PLL operating current 8

o PLL @ 48 MHZ (foss i 1 = 8 MHZ, foy ref - 600 - HA
=2 MHz, VDIV multiplier = 24)
foi_ret | PLL reference frequency range 2.0 — 4.0 MHz
Jeye_pi | PLL period jitter (RMS) 9
* fueo = 48 MHz — 120 — ps
e fyeo =120 MHz — 75 — ps
Jace pii | PLL accumulated jitter over 1ps (RMS) 9
¢ fueo = 48 MHz — 1350 — ps
* fueo = 120 MHz — 600 — ps
Diock Lock entry frequency tolerance +1.49 — +2.98 %
Duni Lock exit frequency tolerance +4.47 — +5.97 %
tol lock | LOck detector detection time — — 150 x 106 s 10
+1075(1/

fpII_ref)

1. This parameter is measured with the internal reference (slow clock) being used as a reference to the FLL (FEI clock
mode).

2. 2V<=VDD<=3.6V.

3. These typical values listed are with the slow internal reference clock (FEI) using factory trim and DMX32=0.

4. The resulting system clock frequencies should not exceed their maximum specified values. The DCO frequency
deviation (Afye,_t) Over voltage and temperature should be considered.

5. These typical values listed are with the slow internal reference clock (FEI) using factory trim and DMX32=1.

6. The resulting clock frequency must not exceed the maximum specified clock frequency of the device.

7. This specification applies to any time the FLL reference source or reference divider is changed, trim value is changed,
DMX®32 bit is changed, DRS bits are changed, or changing from FLL disabled (BLPE, BLPI) to FLL enabled (FEI, FEE,
FBE, FBI). If a crystal/resonator is being used as the reference, this specification assumes it is already running.

8. Excludes any oscillator currents that are also consuming power while PLL is in operation.

9. This specification was obtained using a Freescale developed PCB. PLL jitter is dependent on the noise characteristics of
each PCB and results will vary.

10. This specification applies to any time the PLL VCO divider or reference divider is changed, or changing from PLL
disabled (BLPE, BLPI) to PLL enabled (PBE, PEE). If a crystal/resonator is being used as the reference, this
specification assumes it is already running.
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Peripheral operating requirements and behaviors

2. When transitioning from FEI or FBI to FBE mode, restrict the frequency of the input clock so that, when it is divided by

FRDIV, it remains within the limits of the DCO input clock frequency.

3. Proper PC board layout procedures must be followed to achieve specifications.
4. Crystal startup time is defined as the time between the oscillator being enabled and the OSCINIT bit in the MCG_S
register being set.

3.3.3 32 kHz oscillator electrical characteristics

NOTE

The 32 kHz oscillator works in low power mode by default
and cannot be moved into high power/gain mode.

3.3.3.1 32 kHz oscillator DC electrical specifications
Table 18. 32kHz oscillator DC electrical specifications

Symbol Description Min. Typ. Max. Unit

VeaT Supply voltage 1.71 — 3.6 \

Re Internal feedback resistor — 100 — MQ

Cpara Parasitical capacitance of EXTAL32 and — 5 7 pF

XTAL32
Vpp1 Peak-to-peak amplitude of oscillation — 0.6 — \Y,

1. When a crystal is being used with the 32 kHz oscillator, the EXTAL32 and XTALS32 pins should only be connected to

required oscillator components and must not be connected to any other devices.

3.3.3.2 32 kHz oscillator frequency specifications
Table 19. 32 kHz oscillator frequency specifications

Symbol | Description Min. Typ. Max. Unit Notes
fosc o |Oscillator crystal — 32.768 — kHz
tstart Crystal start-up time — 1000 — ms 1
Vec extaiz2 | Externally provided input clock amplitude 700 — Vear mV 2,3

—

Proper PC board layout procedures must be followed to achieve specifications.

2. This specification is for an externally supplied clock driven to EXTAL32 and does not apply to any other clock input.

The oscillator remains enabled and XTAL32 must be left unconnected.

3. The parameter specified is a peak-to-peak value and V|4 and V|_ specifications do not apply. The voltage of the
applied clock must be within the range of Vgg to VgaT-

3.4 Memories and memory interfaces

Kinetis K22F Sub-Family Data Sheet, Rev4, 11/2014.
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Table 21. Flash command timing specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Swap Control execution time
tswapxo1 e control code 0x01 — 200 — us
tswapxo2 e control code 0x02 — 90 150 us
tswapxo4 ¢ control code 0x04 — 90 150 us
tswapxos ¢ control code 0x08 — — 30 us
Program Partition for EEPROM execution time
togmparta2k ¢ 32 KB EEPROM backup — 70 — ms
tpgmparti28k ¢ 128 KB EEPROM backup — 75 — ms
Set FlexRAM Function execution time:
tsetramit ¢ Control Code OxFF — 70 — us
tsetramaok ¢ 32 KB EEPROM backup — 0.8 1.2 ms
tsetrameak ¢ 64 KB EEPROM backup — 1.3 1.9 ms
tsetram128k ¢ 128 KB EEPROM backup — 2.4 3.1 ms
teewrsbers | Byte-write to erased FlexRAM location — 175 275 us 3
execution time
Byte-write to FlexRAM execution time:
teewrsbazk ¢ 32 KB EEPROM backup — 385 1700 ps
teewrsbeak ¢ 64 KB EEPROM backup — 475 2000 ys
teewrsb128k * 128 KB EEPROM backup — 650 2350 ys
teewriopers | 16-bit write to erased FlexRAM location — 175 275 us
execution time
16-bit write to FlexRAM execution time:
toewr16b32k ¢ 32 KB EEPROM backup — 385 1700 us
teewr16b64k ¢ 64 KB EEPROM backup — 475 2000 ys
teewr16b128k ¢ 128 KB EEPROM backup — 650 2350 ps
teewraobers | 32-bit write to erased FlexRAM location — 360 550 us
execution time
32-bit write to FlexRAM execution time:
teewraobank ¢ 32 KB EEPROM backup — 630 2000 ps
toewraobsak ¢ 64 KB EEPROM backup — 810 2250 us
teewrazb128k * 128 KB EEPROM backup — 1200 2650 ys
1. Assumes 25MHz or greater flash clock frequency.
2. Maximum times for erase parameters based on expectations at cycling end-of-life.
3. For byte-writes to an erased FlexRAM location, the aligned word containing the byte must be erased.
Kinetis K22F Sub-Family Data Sheet, Rev4, 11/2014. 29
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Peripheral operating requirements and behaviors

3.4.1.3 Flash high voltage current behaviors
Table 22. Flash high voltage current behaviors

Symbol Description Min. Typ. Max. Unit

Ibp_PeMm Average current — 3.5 7.5 mA
adder during high
voltage flash
programming
operation

Ibb_ERS Average current — 15 4.0 mA
adder during high
voltage flash erase
operation

3.4.1.4 Reliability specifications
Table 23. NVM reliability specifications

Symbol | Description | Min. | Typ.! | Max. | Unit | Notes
Program Flash
tvmretptok | Data retention after up to 10 K cycles 5 50 — years
twmretp1k | Data retention after up to 1 K cycles 20 100 — years
Novmeyep | Cycling endurance 10K 50K — cycles 2
Data Flash
thmretdiok | Data retention after up to 10 K cycles 5 50 — years
twmretdik | Data retention after up to 1 K cycles 20 100 — years
Nnvmeyed | Cycling endurance 10K 50K — cycles 2
FlexRAM as EEPROM
thvmretee100 | Data retention up to 100% of write endurance 5 50 — years
tmretee1o | Data retention up to 10% of write endurance 20 100 — years
Nnvmeycee | CYcling endurance for EEPROM backup 20K 50 K — cycles
Write endurance
Nnvmwree16 ¢ EEPROM backup to FlexRAM ratio = 16 70K 175K — writes
Npvmwree128 * EEPROM backup to FlexRAM ratio = 128 630 K 1.6 M — writes
Npvmwree512 e EEPROM backup to FlexRAM ratio = 512 25M 6.4 M — writes
Nnvmwree2k ¢ EEPROM backup to FlexRAM ratio = 2,048 10M 25M — writes
Nnvmwreedk * EEPROM backup to FlexRAM ratio = 4,096 20M 50 M — writes

1. Typical data retention values are based on measured response accelerated at high temperature and derated to a
constant 25°C use profile. Engineering Bulletin EB618 does not apply to this technology. Typical endurance defined in
Engineering Bulletin EB619.

2. Cycling endurance represents number of program/erase cycles at -40°C < T; < 125°C.

3. Write endurance represents the number of writes to each FlexRAM location at -40°C <Tj < 125°C influenced by the
cycling endurance of the FlexNVM (same value as data flash) and the allocated EEPROM backup per subsystem.
Minimum and typical values assume all byte-writes to FlexRAM.
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3.4.1.5 Write endurance to FlexRAM for EEPROM

When the FlexNVM partition code is not set to full data flash, the EEPROM data set
size can be set to any of several non-zero values.

The bytes not assigned to data flash via the FlexNVM partition code are used by the
FTFE to obtain an effective endurance increase for the EEPROM data. The built-in
EEPROM record management system raises the number of program/erase cycles that
can be attained prior to device wear-out by cycling the EEPROM data through a larger
EEPROM NVM storage space.

While different partitions of the FlexXNVM are available, the intention is that a single
choice for the FlexXNVM partition code and EEPROM data set size is used throughout
the entire lifetime of a given application. The EEPROM endurance equation and graph
shown below assume that only one configuration is ever used.

, EEPROM - 2 x EEESPLIT x EEESIZE ) .
Writes_subsystem = x Write_efficiency x Nymeycee

EEESPLIT x EEESIZE

where

* Writes_subsystem — minimum number of writes to each FlexRAM location for
subsystem (each subsystem can have different endurance)
* EEPROM — allocated FlexNVM for each EEPROM subsystem based on
DEPART; entered with the Program Partition command
 EEESPLIT — FlexRAM split factor for subsystem; entered with the Program
Partition command
e EEESIZE — allocated FlexRAM based on DEPART; entered with the Program
Partition command
* Write_efficiency —
* (.25 for 8-bit writes to FlexRAM
* (0.50 for 16-bit or 32-bit writes to FlexRAM
* Npymeycee — EEPROM-backup cycling endurance
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2. Specification is valid for all FB_AD[31:0] and FB_TA.

Table 26. Flexbus full voltage range switching specifications

Num Description Min. Max. Unit Notes
Operating voltage 1.71 3.6 \Y
Frequency of operation — FB_CLK MHz
FB1 Clock period 1/FB_CLK — ns
FB2 Address, data, and control output valid — 13.5 ns 1
FB3 Address, data, and control output hold 0 — ns 1
FB4 Data and FB_TA input setup 13.7 — ns 2
FB5 Data and FB_TA input hold 0.5 — ns 2

1. Specification is valid for all FB_AD[31:0], FB_BE/BWEn, FB_CSn, FB_OE, FB_R/W,FB_TBST, FB_TSIZ[1:0], FB_ALE,
and FB_TS.

2. Specification is valid for all FB_AD[31:0] and FB_TA.
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Figure 13. FlexBus read timing diagram
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Table 27. 16-bit ADC operating conditions

Symbol | Description Conditions Min. Typ.! Max. Unit Notes

Continuous conversions
enabled, subsequent
conversion time

1. Typical values assume Vppa = 3.0 V, Temp = 25 °C, fapck = 1.0 MHz, unless otherwise stated. Typical values are for
reference only, and are not tested in production.

2. DC potential difference.

3. This resistance is external to MCU. To achieve the best results, the analog source resistance must be kept as low as
possible. The results in this data sheet were derived from a system that had < 8 Q analog source resistance. The
Ras/Cas time constant should be kept to < 1 ns.

4. To use the maximum ADC conversion clock frequency, CFG2[ADHSC] must be set and CFG1[ADLPC] must be clear.

5. For guidelines and examples of conversion rate calculation, download the ADC calculator tool.

SIMPLIFIED
INPUT PIN EQUIVALENT
CIRCUIT ZADIN
Toag |~ > SIMPLIFIED
ZAS | leakage | : CHANNEL SELECT
N _l I?nl:)eljtto I | — _CReur ADC SAR
RAs | I protection | | | T/A\S\l/N—O/ | ENGINE
| VADIN | | | | |
_ | | | |
Vas Cas : | I : | |
| ! | 7 |
= = | = I = = | | |
<- b == = N | RADIN '
|E i o—:—t
INPUT PIN | |
| RADIN
X . e
INPUT PIN | [
| RADIN |
|X; | W’_O/O—q—h
INPUTPN @ — = - - - L caon

Figure 15. ADC input impedance equivalency diagram

3.6.1.2 16-bit ADC electrical characteristics

Table 28. 16-bit ADC characteristics (VrRern = Vpbpas VRerL = Vssa)

Symbol | Description Conditions! Min. Typ.2 Max. Unit Notes

Ipba_apc | Supply current 0.215 — 1.7 mA 3

Table continues on the next page...
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Figure 21. Offset at half scale vs. temperature

3.6.4 Voltage reference electrical specifications

Table 32. VREF full-range operating requirements

Symbol | Description Min. Max. Unit Notes
Vppa Supply voltage 1.71 3.6 Vv —
Ta Temperature Operating temperature °C —

range of the device

CL Output load capacitance 100 nF 1,2

1. C_ must be connected to VREF_OUT if the VREF_OUT functionality is being used for either an internal or external

reference.
2. The load capacitance should not exceed +/-25% of the nominal specified C, value over the operating temperature range

of the device.
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Figure 26. SDHC timing

3.8.10 I2S switching specifications

This section provides the AC timings for the I?S in master (clocks driven) and slave
modes (clocks input). All timings are given for non-inverted serial clock polarity
(TCR[TSCKP] = 0, RCR[RSCKP] = 0) and a non-inverted frame sync (TCR[TFSI] =0,
RCRI[RFSI] = 0). If the polarity of the clock and/or the frame sync have been inverted,
all the timings remain valid by inverting the clock signal (I2S_BCLK) and/or the frame
sync (I2S_FS) shown in the figures below.

Table 43. 12S master mode timing

Num Description Min. Max. Unit
Operating voltage 2.7 3.6 Vv

S1 12S_MCLK cycle time 40 — ns

S2 12S_MCLK pulse width high/low 45% 55% MCLK period

S3 12S_BCLK cycle time 80 — ns

S4 12S_BCLK pulse width high/low 45% 55% BCLK period

S5 12S_BCLK to 12S_FS output valid — 15 ns

S6 I12S_BCLK to 12S_FS output invalid 0 — ns

S7 12S_BCLK to 12S_TXD valid — 15 ns

S8 I12S_BCLK to 12S_TXD invalid 0 — ns

S9 12S_RXD/I2S_FS input setup before 12S_BCLK 15 — ns

S10 I12S_RXD/I2S_FS input hold after 125_BCLK 0 — ns
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Figure 29. 12S/SAl timing — master modes
Table 46. 12S/SAl slave mode timing
Num. Characteristic Min. Max. Unit
Operating voltage 1.71 3.6 \'%
S11 12S_TX_BCLK/12S_RX_BCLK cycle time (input) 80 — ns
S12 12S_TX_BCLK/I2S_RX_BCLK pulse width high/low |45% 55% MCLK period
(input)
S13 12S_TX_FS/I2S_RX_FS input setup before 5.8 — ns
12S_TX_BCLK/I2S_RX_BCLK
S14 12S_TX_FS/I2S_RX_FS input hold after 2 — ns
12S_TX_BCLK/I2S_RX_BCLK
S15 12S_TX_BCLK to 12S_TXD/I2S_TX_FS output valid |— 235 ns
S16 [12S_TX_BCLK to 12S_TXD/I2S_TX_FS output 0 — ns
invalid
S17 12S_RXD setup before 12S_RX_BCLK 5.8 — ns
S18 12S_RXD hold after I2S_RX_BCLK — ns
S19 [2S_TX_FS input assertion to 12S_TXD output valid! |— 25 ns

1. Applies to first bit in each frame and only if the TCR4[FSE] bit is clear

Kinetis K22F Sub-Family Data Sheet, Rev4, 11/2014.

57
Freescale Semiconductor, Inc.



g |

Peripheral operating requirements and behaviors

Field Description Values

Q Qualification status M = Fully qualified, general market flow

* P = Prequalification
Ki## Kinetis family o K22

A Key attribute * D = Cortex-M4 w/ DSP
e F = Cortex-M4 w/ DSP and FPU

M Flash memory type ¢ N = Program flash only
X = Program flash and FlexMemory

32 =32 KB
64 = 64 KB
128 = 128 KB
256 = 256 KB
512 =512 KB
1MO=1MB
2M0 =2 MB

Z = Initial
¢ (Blank) = Main
¢ A = Revision after main

FFF Program flash memory size

R Silicon revision

T Temperature range (°C) e V=-401t0 105
e C=-40t0 85
PP Package identifier FM =32 QFN (5 mm x 5 mm)

FT =48 QFN (7 mm x 7 mm)

LF =48 LQFP (7 mm x 7 mm)

LH =64 LQFP (10 mm x 10 mm)

MP = 64 MAPBGA (5 mm x 5 mm)

LK =80 LQFP (12 mm x 12 mm)

LL =100 LQFP (14 mm x 14 mm)

MC = 121 MAPBGA (8 mm x 8 mm)

DC = 121 XFBGA (8 mm x 8 mm x 0.5 mm)
LQ = 144 LQFP (20 mm x 20 mm)

MD = 144 MAPBGA (13 mm x 13 mm)

5 =50 MHz

7 =72 MHz

10 =100 MHz
12 =120 MHz
15 =150 MHz
16 = 168 MHz
18 =180 MHz

R = Tape and reel
¢ (Blank) = Trays

CcC Maximum CPU frequency (MHz)

N Packaging type

3.8.10.4.4 Example
This is an example part number:

MK22FNIMOVLK10

Kinetis K22F Sub-Family Data Sheet, Rev4, 11/2014. 61
Freescale Semiconductor, Inc.



Pinout

5.2 K22 Pinouts

The below figure shows the pinout diagram for the devices supported by this
document. Many signals may be multiplexed onto a single pin. To determine what
signals can be used on which pin, see the previous section.
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